Objective: To identify publications from Turkey with highest "genuine" contributions to the field of medicine in the past 15 years and evaluate the performance trend.
INTRODUCTION
Economic development and welfare are closely connected to health-the vital aspect of life. The promotion of health and prevention and management of disease depend on the development in medical knowledge. Therefore, closely tracking the contributions to the field of medicine is indispensible for any community or nation. The total number of publications, number of papers in exceptionally high-impact periodicals, or the total number of citations to an article has been used among others as indicators of scientific contributions. Citations are a proxy for improved impact in science (1) . Given the high heterogeneity in the quality of a scientific paper and the factors associated with the overall number of citations received, it is generally considered that highly cited papers, designated by the Web of Knowledge as the top 1% of all articles in a field receiving the highest cites, reflect the contribution better (2) . As a corollary, a criterion of 10% of papers with highest citations has been utilized in the Leiden ranking of world universities (3) .
The proportion of publications with international collaboration, notably clinical trials, meta-analyzes, guidelines, or scientific statements that receive high number of citations is on a rise. Participating individually with a minor role in such papers distorts the overall picture of citations attributable to an institution or country. This issue was investigated recently for Turkey, Of the 394 articles or reviews receiving top citations within a decade, the papers designated as "genuine" formed only 30% and attained slightly less than one-quarter of the citations, while the overwhelming proportion of the impact belonged to the internationally "collaborative" papers (4) . publications needs to be selected to yield in the order of 200 papers. To both encompass such a number and to allow comparison with a 3-year prior evaluation, a cut of 85 citations is now selected for inclusion of a paper (6) . The present article aims to investigate the contribution to the field of medicine of scientific research conducted in Turkey in the first 15 years of the current century. The annual output of such papers, distribution across medical institutions and fields, and scientists were evaluated herein, and the individual publication references are provided.
MATERIALS and METHODS
Citation data were retrieved from Thomson Reuters Web of Science Core Collection, using "Turkey" as the address. Meeting proceedings and the recently introduced "Emerging Journals" were included for deriving citations. A total of 358,931 publications in the field of science and technology since the beginning of 2001 were identified. Of which, when sorted to those receiving citations, 2602 articles (0.72%) had acquired ≥85 cites. Papers related to fields other than medicine were excluded after individual screening. Further, those articles that met the criterion of not having more than a minor international share, specifically indicated by having the first three authors affiliated to a Turkish university or hospital, were sorted.
In papers coauthored from multiple institutions, the first author and his/her institution were credited and listed. For authors who produced highly cited papers in two different institutions, citations received were assigned to the two institutions. The term "highly cited" used herein does not overlap with and is of a lower quality than the designation used by Web of Science.
The data reported from Web of Science in the current study pertain to those available by mid-June 2016. These Web of Science data are known to exclude intrinsically eligible citations to references incorrectly or inadequately provided and to periodicals not covered by Web of Science. These excluded citations may be estimated to form a share of approximately 5% of the Web of Science citations.
RESULTS
In total, 231 medical papers that received ≥85 citations and produced in the institutions of Turkey since 2001 were identified. The aggregate number of citations received was 31.300. The source information to these articles is presented in Table 1 .
Overall comparison with the previous evaluation Based on the previous work, 121 papers with a publication date (median end 1996) prior to 2001 were excluded. In addition, 148 of 150 papers published since 2001 were included in the present assessment. These articles increased the rate of received citations by a mean 39%, which corresponds to a mean annual increase of 11%. Eighty-one papers meeting the present criteria were included in our list. Table 2 lists the publications and citations categorized into the medical fields. The share of cites was 43% for internal medicine and 18% for neurosciences; these are considered to represent above-average performance when compared with the mean share. Surgery and basic sciences attained near-average shares, each of 20%. With a production of eight papers alone, pediatrics displayed a clear below-average performance.
Major fields in medicine
Among internal medical sciences, cardiology, rheumatology, and endocrine and metabolism with 16-12 papers, infectious diseases and gastroenterology with eight and seven papers, respectively, ranked in the forefront. Neurology and psychiatry (each with 19 articles) were remarkably successful. Biochemistry led basic sciences with 17 papers, receiving a notable 3965 citations. Urology displayed best performance among surgical sciences.
Sources were restricted to 51 institutions Only 36 medical faculties, Gülhane Military Academy (GATA), and 14 public and private hospitals generated the herein papers studied (Table 3) . Harran University is specifically acknowledged, considering the high quality biochemical research of Özcan Erel. Closely following were the medical faculties of the universities of Hacettepe, Istanbul (Cerrahpaşa and Istanbul faculties), Ankara, and GATA, with 13-24 publications. Runners-up were the Erciyes, Ege, and Inönü Universities' medical faculties and Ankara Nümune Hospital. Researchers working in hospitals outside the medical faculties had a respectable share of 9% of total citations.
DISCUSSION
Compared to our previous report, the present evaluation discloses major differences regarding three aspects (5) . Nearly one-half of the published papers dating from prior to 2001 were excluded; the current threshold was higher than the previous by 13 points. Eighty papers have been successfully included in the recent list, and 150 papers previously included have managed to increase their citations by 30% in barely over 3 years. A total of 231 papers originating from Turkey and one-half of them published since mid-2004 have each successfully received 85-748 (median 112) cites. Data of Essential Science Indicators show that in the 15-year period included in this study, 3.20 million papers were published in clinical medicine. Of these nearly 288,000 papers were estimated to be in the citation bracket of the herein studied articles. Therefore, Turkey's contribution to global medicine in this period is an estimated 0.8 per mille. Both such a low performance and a declining trend are seriously unsatisfactory using any measure.
Moreover, data of Essential Science Indicators show that the total citations in clinical medicine have increased by 
The majority of best research originates from established faculties
Barely over one-half of the highly cited medical publications were derived from only seven medical faculties and GATA, supporting the opinion that the distribution of medical research is highly concentrated in Turkey. Interestingly, Harran University (due to its biochemical research) is among those topping this list, along with the medical faculties of established universities in three big cities and Erciyes University. Furthermore, İnönü, Dokuz Eylül, Süleyman Demirel, Akdeniz, Mersin, and Marmara Universities' medical faculties produced notable contributions and surpassed certain more ancient faculties, such as Gazi, Çukurova, and Uludağ Universities. Other than the 40-year old 19 Mayıs University, medical faculties of the following universities that are although ≥20 years old, have failed to meet the criteria stipulated in this study for a single publication: Sakarya, Adnan Menderes, Çanakkale, Balıkesir, Abant Izzet Baysal, Karaelmas Zonguldak, Mustafa Kemal, Muğla, Gaziosmanpaşa. Yeditepe, Kadir Has, and Istanbul Bilim. Ankara Nümune Hospital led by far the Health Ministry hospitals and merits tribute. Interestingly, Koşuyolu Res. & Ed. Hospital, which is among the alltime leading institutions in cardiovascular medicine research, failed to represent in this evaluation (7).
Compared with the previous analysis including publications from 1971 onwards (wherein the legendary Muzaffer Aksoy, Şeref İnceman, and Hasan Yazıcı stood out), the fields that fared worse recently were hematology, rheumatology, nuclear medicine, plastic surgery, and ophthalmology (6) . The fields that have performed better recently were cardiology, endocrinology and metabolism, infection, physical medicine, histology, urology, and anesthesiology. Table 4 lists 21 primary authors who, with a total of 51 papers, have generated more than one highly cited paper and attained 27% of the total citations in this study. The biochemist Özcan Erel, cardiologist Altan Onat, infection specialist The highly cited papers referred to in this study, which represent 1 of every 600 overall medical papers generated in Turkey in the period, received over one-tenth of overall citations in the field of medicine.
Leading scientists

Clear decline in performance in the past decade
Given that an average of 32 highly-cited articles were published during [2001] [2002] [2003] [2004] [2005] [2006] and that according to Essential Science Indicators, top papers or citations received reduce by 50% in approximately 4.8 years, we may estimate that at the same level of performance, 6-7 articles should have been published annually by the Turkish medical scientists in 2010-2015. However, only a total of three articles or less than one-tenth of the anticipated (Figure 1 ) has achieved the figure.
There is minimal hope of reversing this dismaying trend in the near future, in view of the approach of the authorities unwilling to promote scientific research and tending to suppress free expression of scientific findings. Providing new incentives to improve the science policy are not expected. This situation further increases the risk of serious brain drain to the Western countries in the near future. The huge success of Aziz Sancar, a student of the Istanbul U. Medical Faculty in 1965-'67 when I was in the teaching staff , through his long-standing work in the USA leading to the 
